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BTPRMTNP2 13187 bp DNA linear ROD ll-DEC-1996 

R.norvegicus PRM1, PRM2, PRM3 and TNP2 genes. 

Z46939 

Z46939.1 GI:1359527 

PRM1 gene; PRM2 gene; PRM3 gene; protamine; TNP2 gene; transition 
protein 2 . 
Norway rat . 
Rattus norveg icus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Rodent ia; Sciurognathi ; Muridae; Murinae; 
Rattus. 

1 (bases 1 to 13187) 

Schluter,G., Celik,A. , Obata,R., Schlicker,M. , Hof f erbert , S . , 
Schlung,A., Adham,I.M. and Engel,W. 

Sequence analysis of the conserved protamine gene cluster shows 
that it contains a fourth expressed gene 
Mol. Reprod. Dev. 43 (1), 1-6 (1996) 
96341725 

2 (bases 1 to 13187) 

Schlueter,G. , Celik,A., Obata,R., Schlicker, M. , Hof f erbert , S . , 
Schlung,A., Adham,I.M. and Engel,W. 

Sequence analysis of the conserved protamine gene cluster shows 

that it contains a fourth expressed gene 

Unpublished 

3 

Schlueter,G. 
Direct Submission 

Submitted (16-DEC-1994 ) SchlueterG., 
Universitaet Goettingen, Gosslerstr . 
Revised by [3] 
4 (bases 1 to 13187) 
Schlueter,G. 
Direct Submission 

Submitted (30-MAY-1996) SchlueterG., 
Universitaet Goettingen, Gosslerstr. 

On Jun 5, 1996 this sequence version replaced gi : 886853 , 
Location/Qualif iers 
1.. 13187 

/organism= "Rattus norvegicus" 

/db_xref="taxon: 10116" 

/chromosome= " io " 

join (829. .934, 1026. .1075) 

/gene="PRMl" 

join(829. .934,1026. .1075) 
/gene="PRMl" 

/note="haploid expressed, male germcell specific, 

chromatin binding" 

/codon_start=l 

/product= "protamine 1" 

/protein_id= " CAA87061.1 " 

/db_xref="GI: 1359528" 

/db_xref="SWISS-PROT:P10118" 

/translation^ "MARYRCCRSKSRSRCRRRRRRCRRRRRRCCRRRRRRCCRRRRSY 



Institut fuer Humangenetik, 
12d, Goettingen, FGR, 37073 



■ Institut fuer Humangenetik, 
12d, Goettingen, FGR, 37073 
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TFRCKRY" 
repeat unit 1800. .1860 

/note="ID element" 
repeat unit complement (2270. .2330) 

/note= n ID element" 
re peat unit complement (2405 . .2580) 

/note="B2 element" 
gene join(5326. .5586,5695. .5760) 

/gene="Prm2" 
CDS join (5326. .5586,5695. .5760) 

/gene="Prm2 n 

/note="haploid expressed, male germcell specific, 

chromatin binding" 

/codon_start=l 

/product= "protamine 2" 

/protein id=" CAA87062 . 1 " 

/db_xref ="GI : 1359529" 

/db_xref ="SWISS-PROT:P11248 n 

/ translation^ "MVRYRMRSPSEGQHQGPGQDHEREEQGQGQELSPERVEDYGRTE 

RGHHHRHRRCKRLHRI HKRRRS CRRRRRHS CRHRRRHRRVSTQGCRRS RRRRS CRCRK 

CRWHYY" 
gene 6513.. 6827 

/gene="Prm3 " 
CDS 6513.. 6827 

/gene="Prm3" 

/note="haploid expressed, male germcell specific" 

/codon_start=l 

/product= "protamine 3" 

/protein_id= " CAA87063 .1 " 

/db_xref ="GI : 1359530" 

/db_xref= "SWISS- PROT :Q64256 " 

/translations "MGSRCAKLSTGHGPAQNTGHSRGHESSMKKLVACVSQDNFSLSS 
EGEEEEEDEEDEEEEDDDEEDEEEEQI PVKGKLLLLE PEKQDGAEDAVAQP S PE PKQK 
HS " 

gene join (8710 .. 9037 , 9225 9244) 

/gene="Tnp2 n 
CDS join(8710. .9037,9225. .9244) 

/gene-"Tnp2 n 

/note="haploid expressed, male germcell specific, 
. chromatin binding" 
/codon_start=l 

/product= "transition protein 2" 
/protein id=" CAA87064 . 1 " 
/db_xref="GI: 1359531" 
/db_xref = " S PTREMBL : Q6 4 3 9 0 " 

/translations "MDTKMQSLPTTHPHPHSSSRPQSHTNNQCACSHHCRSCSQAGHP 
S S SSS PSPGPPTKHPKTPMHSRYS PSRPSHRGSCPKNRKTLEGKVSKRKAVRRRKRTH 
RAKRRSSVGRRYK" 

BASE COUNT 3174 a 3484 c 3770 g 2759 t 

ORIGIN 

i tctagacacc aaaagttcat gggggcacag ggtgggtccc attccacctc agccaattcc 
61 tggttgccgc tgagcctcct tccttctcac ctttcagctt ccctctcagg ctgtgcggca 
121 acacaacagg aagctcgctc ctgggagcag tggccggtac cagcacccac gttcactgct 
181 gtctagtaat gtccaacagc ttcctcagtc caaacactgc atctctgtga ctcccctgtt 
241 tctacctgag gcacctgatg ggggcccagt gctttactag agctcctgta actctgagac 
3 01 cctctggatt tatatgtcaa tgcccgggct ggggctttcc ataatttctt ataaggtcaa 
3 61 gttccttcaa cagcctcctc tgggcagtct gaagaggtgt gttttttcac agttgagttt 
421 tgtgtgactg tttcacccac cttggtggcc ttgggttatc tgtcagggtc tagcctggaa 
481 gcaggggtgt ggtgggcact cactagcacc taagctgagt gactgaatgc tcaggcgggt 
541 gctatccttg tcacttctta actgtgacac aagcaactcc tgatgccaaa gccctgccca 
601 cctctctcat gcccatattt ggacatggta caggtcctca ctggacatgg tctgtgaggt . 
661 cctggtcctc tttgacttca taattcccag gggccactag tatctataag aggaagaggg 
721 tgctggctct ccagccacag cccacaaaat tccacctgct cacaggttgg ctggctcgac 
781 ccaggtggtg ccccctgctc tgagccagct cccggccaag ctagcaccat ggccagatac 
841 cgatgctgcc gcagcaaaag caggagcaga tgccgccgcc gcaggcgaag atgtcgcaga 
901 cggaggaggc ggtgctgcag gcggaggcgg cgaagtgagc agagggctgg gtccaggggg 
961 tccagggtct atagggatcg ggcccagtct gggattccct ctcaccattt tcctcgcctt 
1021 cctagggtgc tgccgccgcc gccgctcata cacctttagg tgtaaaagat actagatgca 
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1081 cagatagcaa gtccaccaaa actcctgcct 
1141 gccacatctt gaaaaatgcc accgtccgat 
1201 cacctgtcaa taaatgttga aaactcatcc 
1261 gaggggtgcg cggatgtggt aagggggcat 
1321 aatcttcaat attgactacg cagccacctg 
13 81 agacatatgt ccaagggctt ctatgcacag 
1441 ggctgcctac cccgaggggt cttgagcccc 
1501 acctggtcag aagctgggta tggtggtttg 
1561 gtgtggcctt gttggaggaa gtgtccctgt 
1621 gctgcctgag gatgtcagtc ttctgccttc 
1681 agtaccaatc tggcctggat gatgccatgc 
1741 cagtaagcca gccccaattg aatgttagtg 
1801 ggctggggat ttagctcagt ggtagagtgc 
1861 gtccccagct ccagaaaaaa aaaggcacca 
1921 ttcctgtgat aggcccgacc atgttttgtt 
1981 tataaaagca gcggaatgct ttgtggggag 
2041 cattggtgct gagggtgatt tgaatatata 
2101 gaagcctcaa aaagcccacc atagacgtgc 
2161 gcaccaggaa gtaaataaag ctgaatcctg 
2221 cgatctcaga gcacgatccc ggccagcagt 
2281 ccttgcgctt gctaggcaag tgctctacca 
2341 ctttttaatc tggagtgatt tacaatccag 
2401 ttgtttaggt ttatttattt tatccatatg 
2461 ggacatcaga tcctattaca gatggccgag 
2521 caggacctct agaagagcag tcagtgctct 
2581 gatccagatc ttgaggctga aagacacagg 
2641 gccatgaaga gcttaggtcc aggcatggta 
2701 aaacagatct caattcaagg ccagcctggg 
2761 aagtctggtg gtttgggcca cacagatctc 
2821 aggacgacca agcctaggca atgaagatac 
2881 agcaaacagc ggaacttggc agcttcagcc 
2941 gaggagacta ctgggacaat cgatgctggg 
3 001 agaagagacc agcacaaagc tgcagtgttc 
3 061 atggctgaac ttggtaagag tcacccctgt 
3121 cggagagcag ctgaggcttg gcactgagag 
3181 gcctcatttg cagttgaggg cacaggactg 
3241 gcaccacgaa gggatcctat tggtgaagcc 
33 01 gtaggatggc caccaataac agcagcagca 
33 61 gagaggagct ggagaagtga ctccaagccc 
3421 tcagaacaaa tagtcaaagc tgccttggag 
3481 taggaaatct gccgaggaaa actgctaaca 
3541 ctctgccaag agcagtcaag gatgaaagga 
3601 gacatggaga agcagagtct ggaggttttg 
3661 cttttgactt tatagggaat tacagttaag 
3 721 acttttaact ttgttgagtc tgttataggc 
3781 accaatatta tatttgggga taagtattgt 
3 841 atgggggcca gggagtggca caattaggtg 
3 901 gaggaagtgt gtcactgagg ggtgggctta 
3961 ttctcctgtt tgcctacaga acaggataaa 
4021 ctctgctgcc ttgcttccct ccataatgga 
4081 gttaagtatt tgcccttcta agagttgcct 
4141 taactaagac agtgggtgtc caagacttgg 
4201 gtgtgtgtga atgcagaagt cagataacct 
4261 tttcccagtc tagtccaacg gccacagtaa 
4321 cctgctacta ggctgtgtag ccaaggatac 
43 81 ctgctcattg tactgtcatc ggagatccct 
4441 aggaattatg agagactgag tccctctgtc 
4501 caacttcaga tataaggaac ccaaaccacc 
4561 tatacataca tacaatatac acacaaagta 
4621 actttttctc ctgttgggtg gagcccaaac 
4681 tctctggctt aaaagggagg tagagttgag 
4741 aagataggtc caagtggtga gaaagatcca 
4801 gcttgctcct taatctgcgc ctcagtttcc 
4861 ccagtgcctg gcaggctgac agcacagact 
4921 atgcccaacc aacgccatgg gctggtagca 
4981 agaccagggt tagaagttca aggctgtctc 
5041 tcaaggcaag acgagtaact tggaccctac 
5101 tgtgttgccc tcacagagga gactgggcag 



gagaatttta ccagacttca agagcatctc 
ggaaaacagg agcctgctaa ggaacaatgc 
cactcctgcc tcttgatcct tgtgctcggg 
gactggtcaa atgaaaaggg cttcaaaaag 
tacagatccc tccccagaaa ggcgtaggga 
acacaaggtt tcaccaatgg cagacatgag 
aaccacggaa agactttgag acaaaaggct 
aatgtttggc cagggaagtg gcactattag 
gtggggatgg gcttagagag catcctcgtg 
ggaacaagat gtagaactct cagctccttc 
gtcccaccat aatggactga acctttgcaa 
tttgcattgc tgtgaaagag gcaccatggg 
ttgcctagca agcgcaaggc cctgggttca 
tgaccaaaga gaagttggca ccgggattgg 
tggaggagta tggacttagg gatgttggat 
tagcagccat cctcgtagga ctatggaaga 
tactgatatt ttggtgaagc attgagaaag 
atttgatcga gcataccaaa gagcgaaggg 
cattccagga agataccaat gaggaagtgg 
aaccacctgg acttgggacc gaacccaggg 
ctgagctaaa gccccaaccc ctcatctgga 
aaatggaggg cacacttgtg atccagattt 
agtacattgt gttttcgaca caccagaaga 
agccaccatg tggttgctgg gaattgaact 
taatcactga tccatctctc. cagcccctgt 
ctttttggat ctggatctcg aggaacagtg 
gcacaaacct taattccagg agacaaaggc 
acagtgcaag tttgagatga agaaaaggtt 
ttgagttcaa ggttctacag agcaagttct 
aacggaacaa ggg^accatg ttccagcccc 
atgtggctct ggctttagag tcaagagaag 
tagctggagt taaggaatta gtggtgatta 
cagagtatag ccaaggttgt accttgtgct 
ggtactggtt tagggggcat gaaggggtca 
aggccatgga aggtcattgg tgaaggtgca 
aaggggtcat gcttggcaag gtgaggcttg 
tagttgccgt gtgttggaga taccatcacc 
aaatggggtc aaccagagcc tagagtgcta 
tttggaggaa ctcagaagat catgtgtgga 
actgcaacat ggtagagatg ttaagagttg 
gggagtggaa acagtccagg agggtgccag 
gttagagaac tgaagagagc tttgatttca 
gttcagtatt ttctgaaacg gtaatacata 
aaattgcatg actcttagaa gagactatgg 
tatgggactt ttgaagttgg actaaatgcc 
ccccaaagac tcatatattt gaacaagcct 
tggccttgtt agagtgggtg tggcctgtta 
gagactccta gctgcctgag ggtgccaatc 
gaactctcag ctccagcacc aagtcagcct 
ctgaacatct gaaactgtaa gtcagcccca 
tggtcatggt gtatcttcaa tagaaactct 
agcccttgac ccaatcctgt ggcctggctt 
ggcatgtgcc caagaaccag acaagttgtg 
cagtagcaaa ccaaagcatc ta'ctgggtcc 
acctcacata aactaggcac acattaccaa 
ttttgacatt catggtgaca ggtcagattc 
ccactcccac acccatctga ttctggactt 
atgttgggtc aattcatatt tatctatcta 
caaaccctct gagcttcagt aatatggaca 
ccttgcacat actattatga taggctcaaa 
cggcatgtag aaatgtttca gacatgtctc 
agacagtcag ttacaccaaa cctcaaccct 
ctcatgggaa gatatgttat gaagctttgg 
gggctaagag ttggtagagt gcttcctcga 
aacgtgcaat tccagccctt ggaggtgaag 
acattaaata agtcagcatg ctacaggacc 
tcccaatctg ccagccagtg ctgcaaactc 
ggtgggaaca atcaatcagg ggtgggccga 
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5161 caggtcacag tggggttcac ctttatatat 
5221 cagaccatca tcaccaccaa gagcaggtgg 
5281 ggtcagctgc agcctcaacc cagaa.cctcc 
5341 atgaggagcc ccagtgaggg tcagcaccag 
5401 caggggcagg ggcaagagct gagcccagag 
5461 ggccaccacc acagacacag gcgctgcaag 
5521 tcatgcagaa ggcggaggag acactcctgc 
5581 acccagtagc caagtccccc gctacctctg 
5641 ccaaaccctg ttgccttccg ggcagcctcg 
5701 agaagatccc gaaggaggag gagctgcagg 
5761 gcctccccag gccgatccat tctgcctgga 
5821 cctgcccaag caaagtcatg taaggccaca 
5881 agctgccaag gagccacgaa atctaagtaa 
5941 tcatgagatt aactgactgc cgttttcctt 
6001 ctggggaaca agggctactc ttgcagtaag 
6061 aatacaagca tccttacaag tagagaatga 
6121 tagaatgggg tggggtgggg agcgcagtag. 
6181 cgtggcgtgg tggggctgga ctgagacctg 
6241 cttcctatca cactgagttc atgagttccg 
6301 tgcccactcc agcttctgat ccacccaatg 
6361 ggattcctgg aaaatgttag cctagctcca 
6421 agcctttgtg aggtcagtgc cacacccact 
6481 tccctcctag tccagagaga caggagtggg 
6541 ccggccacgg cccggcccag aacacgggtc 
6601 aactcgtggc ctgtgtgagt caagacaact 
6661 aggaggatga ggaagatgag gaggaggaag 
6721 agatcccggt gaaaggcaag ctgctgctgc 
6781 atgctgtggc ccagccaagc ccggagccca 
6841 gcccggcagt gggtgcccat tgccatgcca 
6901 agtctccatg gaactctcct gggctccctc 
6961 catgtgtgtg tagaagcacc aagggagcct 
7021 tgtcagggct ggctgtgctt cgaggcaggc 
7081 gatcctcatc ttctgaagaa caaggatgtg 
7141 cccaggtcct ggttccgtct cttattaact 
7201 ggcaggatgg aaggtcctct tagtccttgg 
7261 ccagagtctg accagtcact gggactcggg 
7321 gtttggggaa ggttaaatat gtcctttagc 
7381 gcctcagggc tgtgtagcag aagcagagcc 
7441 taggtgtcac cagccactcc tctagaaacg 
7501 tacatcggca tggcttgtac gtgccaggct 
7561 agaacacttg tcagtgtaca gtaccatgat 
7621 acaggtcttg ggaaggggaa gctaccagac 
7681 gcagggctca ttaaatcgga gttttcactt 
7741 tggaacccca gaactggagg aagagtcctt 
7801 catgtcatcg agctgagttc aaggagagaa 
7861 acacacacac acacacacac acacacacac 
7921 cagttcttca ggagtacaga agtgtgcgca 
7981 agtggcaggg tgatcagagg tggctctagt 
8041 ctgggtactg aagcaaagac caccaggact 
8101 tcatgtaaga ctgagggagc ccttgggata 
8161 ccctcaacct cccacctgct gagctcctaa 
8221 caatcagggt acactggctc actgcccaca 
8281 gcactaggtg gctgggtgga aaagaactct 
8341 cgcagctgat ctttaacttc acgatataac 
8401 accatgagga gggtacagtt attaggagaa 
8461 gaaaacaagg aagctgcagg tctgagatgt 
8521 gaccctaaaa gctgccccgc cctgggtgag 
8581 ccctctgtgg cctgtgccat cataattggc 
8641 ccccaaagcg aggcctgctg ggagaagagg 
8701 tggcctccca tggacaccaa gatgcagagc 
8761 tcctctcggc ctcaaagtca caccaataac 
8821 tgcagccaag caggccaccc gagctccagt 
8881 caccccaaaa cacccatgca ctctcgttac 
8941 tgccccaaga acaggaagac cttggaagga 
9001 cggaagcgga ctcacagagc taagaggcgt 
9061 tgggagacac tctgctgtac cctaaggatg 
9121 ccctgagcca caagcattaa actggtttct 
9181 gggagcagac aggtattaaa agcccttttc 



gagccctctg agagcccccc acacacacac 
gcaggctacc gtccctcctc ttccaatcca 
tgacctcctg gcactatggt tcgctaccga 
gggcctgggc aagaccatga gcgcgaggag 
cgcgtggagg actatgggag gacagaaagg 
aggcttcaca ggatccacaa gaggcgccgg 
cgccacagga ggcggcatcg cagagtaagc 
ctgctgccca cgaaggcagg gtgcccctct 
caaacctgaa cttttctcta cccaggctgc 
tgcaggaaat gcaggtggca ctattattaa 
gctaaggaag tcacctgcct caggaagtca 
acaccattcc atgttgatat ctgagccctg 
tgagcaaagc cacctgctaa ataaagcttg 
tcgtgggtgc cgtgggcctg agggagggga 
gaagtgacgt gaaccatgca taggtggcca 
agtgctgggg gagggggagg tagggtaggg 
tgtgctgtgg tgggttgggg catggcaaca 
gaagtgcgtc tgacctggaa gtgcgtccat 
gcttaagaca acttgttcag ctcttgccct 
atcccagctc atgggccatc tgagccagca 
aattctgggg tggggagggt ggtgccttgg 
ggcctcacat cctctcactc ccaggctgcc 
cgatgggttc ccgctgtgcc aagctcagca 
acagccgtgg ccacgagtcc tccatgaaga 
tctccctgtc atcagagggt gaggaagagg 
atgatgatga ggaagacgag gaggaggagc 
tggagcccga aaagcaagat ggtgctgagg 
agcagaagca ctcctgaccc atcaaggcct 
gaggaagagg acattcagaa aagaataaag 
tttcccttta tgtgcatgtg tgtgtgtgtg 
ctgtagactg agacgtctca ctgggggcac 
tctatgaata gaaagtagat gaggaggcag 
gctgtaggca aagaagcgca gaggaacagt 
caagtgattt gtgggtggca catggaggaa 
ctttcaccca ccctgtcacc gaggcctcct 
aagggaaagc cagttcttag gggcaagtgg 
tgtggccagt tctcccctag gagctgcaga 
tgttttaggt gtacaacaat ggtctgggtg 
ttgggcttat ggctacagca acccagcccg 
ctagctgtga cagctcttct accctttgtg 
tcttcaaagc tatgctatta gaatgtggac 
aaagctggtt gcaaaggatg aacagagtag 
ggcatgttta ttaaaaaatg aacttaaaac 
gagctgagac tgtctcagca ggtacaggaa 
aacccctccc gagagtagtc ttctgaacac 
acacacacac acaagcatgg gtggaagggg 
gggccatgca ggcaggatca tctcagtatg 
aaaatacaac ttgacctttt ctttcccagg 
tgaggcatcc caggctgatg agaatggggg 
tgcaagatca gaccagatct gtgaacctaa 
tcgctcaagc ctttggtcca aggcgctatc 
cattggctat tacttcctat ggtaggccag 
gcagctgtct tgaggccttc aagcgcagac 
ttctctgtca ctaccctcag catcgatgtc 
ctggaataga aagaaaggac acacacagtt 
gggctcagca caatctgacc tgacccacag 
ggtgaggggc aggctttgcc atacctgtca 
ccagctatat aactaggggc tcagaggact 
aggaggagga agtctctgcc cctccgagtg 
cttcccacca ctcatcccca cccgcacagc 
cagtgtgcct gcagccacca ctgccggagc 
tccagcccca gccctggccc gccgacgaag 
tcaccttcaa gacccagcca ccgcggcagc 
aaggtgagca agagaaaggc ggtcaggagg 
agctcaggta ccgaactgcc agtggggtcg 
caggcaagct gcccgggagc cagccggctt 
agaggaaggg cagaatgcag aggagtggag 
ccattcctat tttttaggac gaagatacaa 
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9241 gtgacacact ccaggatgtt cctgtgtcca 
93 01 ggggaatgtt gggatgacag tacaggaaca 
93 61 attaaagctt gtaccctgga agcctagtct 
9421 tatccaacac ttaatgtggc acagagatgc 
9481 gggaggcact gccggctaac aaagttcagg 
9541 tgcacaatca cccagtcgtc cccacccctc 
9601 acaggggcat cgggcagtgc ttcccaagct 
9661 accgaagcct gcaagaccta caatggcagc 
9721 ggggtgtgtg tcaggaagcg gctatactgt 
9781 aactgaaacc aagttgtcca aagactcagc 
9841 tttatgtgcc agccccttga ctggatccaa 
9901 agggtcaaag aaacagaccc ctggctatac 
9961 tggtggatgg gagagggcta gccagggagg 
10021 ttggagtggg gatgggggtg aggtaactct 
10081 agcctagagc catctgctaa ccaagagcct 
10141 ccagccttgc tacatcagcg ccaaccctcc 
10201 agaggctttc ttatacactt tgcctggact 
10261 accccagtac tactaaaata ggctggtaca 
10321 aaaccaagca cggtcatgct tgtaattcca 
10381 ggaaaccgag gcggggagac caggaggcct 
10441 caaacagaga aacctgtaga gggcagtgtg 
10501 aactcacccg ccttcattca taaacatcgt 
10561 acaaactgaa tcacgaaacc acagtgtcct 
10621 ccaaggtgtg tacggggcat gggagccctt 
10681 gctctgtaag acagaggcta ggaagacaaa 
10741 gggcctcagt ttcttcggtt gcccacgtag 
10801 aacccaaccc cgcccagttt ccgaggaact 
10861 cgccttaggc ttcctttgaa gcctctgcgg 
10921 caaggccagg ccgagtggcc aacgggaggg 
10981 gccccacagg tctccagggc tggctagccg 
11041 cgggtcctgg gcaggaagga tcctggcagg 
11101 gctccaggcg cggtggagct ctgaccagga 
11161 gtcagcccca agctagcatc ccacccgggg 
11221 caaaagagca ggcaccaggt gacacgaaac 
11281 aagtcccatt cagggaaggt gcgaggcgag 
11341 gccaaagaaa tctaaagaga acccgaagga 
11401 tgggcgggat cggtgggcgg ggcctccctg 
11461 agcagagaga actgcggccg tggcagcggc 
11521 gcagccccgg aacccccagc cgcggcgccc 
11581 ctgcgaagga gcaggcggga ggggatggga 
11641 ctcgcagact gcatggcggg gtcgtggatg 
11701 gcccaggcgg cccctcgcgc gcgcggggcg 
11761 cggatcgtcc gcccgggttc cagttcccgg 
11821 caagccaccc agcggggacg gcctggagtc 
11881 gcgcggggag gcagggctcc accgccagtc 
11941 cttcgcagat gagcccaccg aggctcaggc 
12001 ccttggggtc cgctggccgg cctgtgccac 
12061 cccatcagcg cagccccgga cgctatggcc 
12121 ggtagcacgt aaccaggtgg aagccgacaa 
12181 gcggccagag ccatcctcgt cctcgtcttc 
12241 gccctgcccg gtggtcccgg ccccggctcc 
12301 ccactctgat taccggcgca tcacgcggac 
12361 ctggggaccc ctgagcgtgc atggggcgca 
12421 cttcttggtg cgcgacagtc gccagcggaa 
12481 ttcgggcccc acgagcattc gtgtgcactt 
12541 ccgcgagacc ttcgactgcc tcttcgagct 
12601 catgttgggg gccccactgc gccagcgccg 
12661 gcgcatcgtg gccgccgtgg gtcgcgagaa 
12721 ccgtgactac ctgagttcct tccccttcca 
12781 attaagtggg agcgccttat tatttcttat 
12841 gtgggagccc tccccgccta ggtcggaggg 
12901 ttctggctgg agaccttatc ccgcctctcg 
12961 gtccccctgg ttgtagcagc ttgtgtctgg 
13021 ccatgtttac atgttcccag tatctttgca 
13081 tcatttttct gctgtgcaga atattctatt 
13141 actttattat gaaagttttt ttttttaaag 



tttgatccca aaaggagata gccatcacta 
tgtcactgca gcaatttcta tgcaacatgg 
tgagtctttt ttttttaaat aaagcattcc 
cacatgtgtg cataccacag actgacagca 
gaattgaaca agtactttcc cataactcac 
tcccatctgt gctgccactt tcaaaatcac 
gggaatgtgg ctgcaggagg caccacttgc 
tgctgtgggc actgggctct ctggcctggg. 
tcagcctgtt tctttttcac aactcttaga 
ttgactcact ctgtactttg gaacagggag 
accatcagag tggggcagta ggcagtgggt 
acttcagtaa ggctaggcat cattggaata 
ggtgtggaag gggtgtggga gggggtgggg 
cctgagagtt ggtggaggag gtggtggtga 
tggcagggaa gcaggcctgc aggagacagc 
tgccaagtcc caaagggata ctgtacccca 
gggagcacag gctggggatg gaattcacca 
gggtcctgtg ttcagtcccc tgcactgcaa 
ggaaggcagg aagacctgat gccagcctgg 
tggcctcaga gcttcagagt cgcgtggcag 
cgtcacttag ctcagggaag ctgcacgcga 
cagctaggca cctactcctg ggctttcagg 
taaaataggt ctgaccgcct gaatccctgg 
gtgcagagat gcttgcagga gccttgaggg 
gttgggggct acagcttctt gtcctgcccg 
gagtgcagag agtccagccc ctggggaccc 
cgtccgggag cgggggcgcc cctcccgcac 
tcaggccacc gcttcctggg aagcccaagc 
gcccgcgcgc gattctggag gagggcggcg 
ggctcctaga gcggagactg ccaaggcctt 
gaggagttgc ttggggggtg ggggggaaag 
gaatgcacac actcggaggg gaggaggcgt 
agcagcgatg tggggcgaag gtagccagag 
agaagattcc gggtagagcc agaaccccag 
aacgagttag gtggaccctc- tccaggggca 
cttgccggaa agagaaaccg aaagcggcgg 
gtttaagagc ttgatgcagg ggcgggcagc 
acggctcccg gccccggagc atgcgcgaca 
cgcgtcccgc cgccaggtga gccgaggcag 
ggaaggggag cagagcctgg caggactatc 
ctatgcctct ggcgcccgcc ccaccggctg 
ccgtcagccc ctcctctccg gccctgagcc 
cgtggccagt aggcggcaac cgcgaggcgg 
gggcccctct ccacgccccc ttctccacgc 
tggaagggtt ccacatacag gaacggccta 
tccgggcgga ttctgcgtgt caccctcgct 
ccggacgccc ggttcactgc ctctgtctcc 
cacccctcca gctggcccct cgagtaggat 
tgcgatctcc ccggcatcag agccccgacg 
gtcctcgccg gcggccccgg cgcgtccccg 
gggcgacact cacttccgca ccttccgctc 
cagcgctctc ctggacgcct gcggcttcta 
cgaacggctg cgttccgaac ccgtgggcac 
ctgcttcttc gcgctcagcg tgaagatggc 
ccaggccggc cgcttccacc tggacggcaa 
gctggagcac tacgtggcgg cgccgcgccg 
cgtgcggccg ctgcaggagc tgtgtcgcca 
cctggcacgc atccctctta acccggtact 
gatctgaccg gctgccgccg tgcccgcaga 
tattaattat tattattttt ctggaaccac 
agtgggtgtg gagggtgaga tccctcccac 
gggggcctcc cctcctggtg ctccctcccg 
ggccaggacc tgaactccac gcctacctct 
caaaccaggg gtgggggagg gtctctggct 
ttatattttt acatccagtt tagataataa 
aaacaaagat ttctaga 
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